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UNITED STATES PATENT OFFICE 
POWER TAKEOFF 
Robert W. WanArl Chelse, Mich. 
ApplicatiOn Jb_,ïè, 194g, eial No. 31,276 
1 Clm. (CI. 71.86) 
1 :-'-" .... ' ":"" ................. ï ::" 2 
 invention relates to power take=off pa= takçro:apparatus,,is provided wherein the.stand. rat, as employed on automobiles or other.motor rd casing suPpor a power take-off shaft carr - 
iv vicles, such as arm orroad tracrs, to Ja.helic gearmoun.tedapon  slinpoion 
prodë. a, reily and' conveently 'availab]e 6.,the.ït nd,the.tter«su..ast 
soceof wér«or actuGng apparats-ee1 .5 iat thrustexer,ted,in.the oerativ:tato 
to«the motor- of.like vehicle aff'wch power the helical,geaniher,dïrection;,:hyth-s 
OEke=off app«rat is adopted or.oPerative con- beiounted.. thecasg, thvough th«»meum 
necon ,'.wl.-e' transmission- gearg of the 0f a. tw=êction..thrust bearing, tself.co- 
motos veicle. " ........... pdrat..in, one d,all oi  casingk:a, cnm 
..;,I, coction, with.such transmsion gears, 10 pact and ecient mater. 
.whereas the-same flomal involve Spur gearing T praccal, applicatns:and.emboments:of 
it'somèes happens that helical, gearing is en= hefinvention .are,.shown  the accompang 
contered "therbY introducg  problem into drawgs.hF..way of .example,,and,. 
the. fnstalling-o)-the conventionalpower take-off ,. '. Z_is a. longitual secton 
appartUs: This,' no1ally involves apower take- 15 one embooEment, .,;.. ?: 
offSh::hav' a sp gear for operaye con- Fig.: is a frentF:sectiol îew.shuwg 
nectio:wit metor. veicle tramission and an alternative_and preferred, const:ction :and 
whenreqaed for e in connection tha trans- a£angeme -for-,moti-  the.  toection 
sSiun. having-  hecl gearg -if has beën thrut beoEng, and ..-. .. ............ 
propoSed'tmoy-th power take=off apparatus 20 " -. HI:i a ight-hand.e ew 
bYthe cloR ,of'one or more 'counter-shafts 7, ferringto e drawmgs and flt to 
with  ass0cited:gear irai:t0 permit:thê-a- a:wer aké-off.Rpparatus isshown.compring-a 
 o: .he, driçing 'motion from-the"helïeal 'gear hollow asg indicated ,gener.ay -at. ,- havg 
h:sp:gr'of-thepower tRke-off. "is arL opçosftA end walls:A«.andJb and.havt.:ene de 
ranment:introduce'desirable-complïcatio. 25 théreof:f0rmed With-anopenin2, .... 
s o the ceased bulk,' and" cost of the moded  The casfng Cd.w1Âs «, 4b:have oppesed ear 
power:te'-dffaPparats, iE bdshigor .ler,sleeves  ,aRd  inwhich 
: It :,wi .be ppreciated of course, thtto con-. thepower t-off shat4:isrota-mbly-meéd 
f. with-rêqemen.the power take-offapp- exehdtranvezsel»:ross.the csing mterior 
ratus ., whole" must ,be relatively small, coin-  td pr0vidé ah:exterior-extensions»from?the:c« 
pared with the mare gear tramission and in : de wall. ,,-whih .shft.etensl'on 
ortier that a power take-off may be designed fo tètCorë eadyavlable,for, the-mak the 
tak:h"diVe terf0:?bct from a helical gear rëèd 'ivïng:conetion.«from :the :.takdff 
of such tramission if  necessar fo take mto shà:ft, « is usual .withpowere-off. pmu 
accot the fat<th'ah :ç0Gé:take-off casing 3: "'é shaft, 4 has..a-reduced»..end ,poion4 
ogers :ited ace i which, tl:e..reqse xal mgdd  e .beàrih.:ler 
thrt bearings can be mstalled fo wittan the r'dia1shdder,S bn the shaf,by whch-h0u 
thts posed upon the power take-off gear he requed location of the shaft with 
when iR ration. t i pobablY ue fo this tEis:lieris okî,ned knd «.its oposi. end-he 
that,te-prior designers of powêr take-offS, for use 0 shkft4 hs::a -furthër reduced rtion,chaing 
wIth Ne:idl.ear transmio: :hve resoèd  o Itêlf-.:hWruced porio:)- an, Rnnur.grooVe.-6 
t:ue, of :rger than uaI':Rsigs a. d- i'W:dh a spring locing mg  4sluced 
sîabl:cated and expertWgear b- tëd:outwàroEY beyon-d th-sha rtion,4c.. 
s- tri: :: -.. "" - ........ : ...... T's -ldg' rg. ,:.erefore, orms 
ç:is:hebject of the preseht'ihentigh:o .-  wih ".thë Shaft oulèr 8, -an-".an:ar oove 
vfdë, 'oW take-off appata.a:hkvmgk d(ë:" wieh -i dtilied o. acommod:te--the:-ner 
te-o ïft carrying a helical gear for mesh- peripheral portions of an adjac¢,nt 
g èl, with-a helical 'à:rnsmib:nd' " riE'9 hd : .hich,are axially: serate? by a 
t0 :.rodd" -comçact yet- edi, en cost::udh sá'dîg ring ] C-t includë between them. theba:i 
a,arrngement of-axtalus bearingo 80 bearing members 0. .- .. 
power take=off shaft which permits the use of this There is hus provided an exceedgly coin= 
dect helical gear connection with the use of the pact and ecient two=rection thrt bearlng 
m and standard se power take=o cs- for the power take=o shafç 4, which bearing 
. held in sition uPon the one casg end wall 
ing, i acc0rdance with the invention a power 55 by an end cket part  seced o the outside 
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of the casing end wall lb in any convenient man- 
ner, as by a series of screwed studs 13 (one of 
which Is shown in Fig. B. 
The socket part 12 has a through-way bore 14 
for the passage of the shaït portion 4c and at its 5 
inner end i.4« this bore is of increased diameter 
and forms a radial shoulder 15 which abuts the 
outer thrust ring 9«, in the secured condition of 
the socket part 12, whereby axially to locate the 
shaft 4 upon the casing . It will be noted that 10 
the outer portion of the bore 14 is oï greater di- 
ameter than that of the corresponding shaft por- 
tion, including the shaft portion 4d about which 
a dust or dirt excluder ring 6 is mounted, this 
ring having an interior annulns i? in which a 15 
flexible wiper ring 18 is secured ïor engagement 
with the shaft portion 4d to form a dust or dirt 
excluder. 
The entire arrangement is neat and compact 
and provides .for the ready yet efficient mounting 20 
of the parts in position, whereas by removing the 
studs 13 the soclet part 12 can be removed to 
permit access to be had to the split ring 4 and 
for the removal thereof, and hence of the shaft 
4 and thrust bearing, which can thon be with- 25 
drawn axially from the casing end wall 
The bore in the casing end wall I« contain- 
ing the bearing liner 3« is conveniently closed, 
upon assembly oï the parts, by the sprung-in disc 
19. 30 
 The power take-off shaft 4 is provided with a 
helical splined portion 20 upon which a helical 
gear 21 is mounted for axial adjustment upon 
the said splined portion by the actuation of the 
axially shiftable bar 22. 35 
This shifter bar 22 is mounted in parallel re- 
lationship with respect fo the power take-off shaft 
4 and is supported for axial adjustment upon the 
casing end walls la, lb by the former said wall 
having a bore 23 slidably receiving the reduced 40 
bar end portion 22a and by the outer end wall 
lb having an enlarged bore 2:4 in which a com- 
bined ring bearing 5 and sealing ring 26 (sire- 
flar to the aforesaid ring I6) are secured for the 
slidable mounting of this end of the shifter bar 
 22. The latter bas axially spaced annular grooves 
2? af ifs one end with either of which a ball 28 
spring biased by the coil spring 29 is engage- 
able to give two possible indexed positions of the 
shifter bar, and hence of the helical gear 21 5O 
along the splined shaft portion 20, since the hel- 
ical gear is constrained to partake of the axial 
movement of the shifter bar 22 due to its en- 
gagement in the recess 30. on the shifter bar. 
The latter is actuated in any convenient or con- 55 
ventional manner, the forked end 3 ! of the bar 
serving to receive a suitable actuating lever (hot 
shown). 
leferring now to Figs. II and II, which show 
a modified and preferred arrangement for 
mounting the two-direction thrust bearing the 
latter consists of the thrust rings 32 secured 
about the reduced portion 4a of the power take- 
off shaft 34 and maintained in axially spaced re- 
lationship by the ring 35 which encircles the 65 
bearing ball members 36 against which the thrust 
rïngs operate. 
The two-direction thrust bearing thus consti- 
tuted is conflned upon the annular groove formed 
in part upon the shaft 3, by the radial shoulder 70 

4 
3? and split retaining ring 38, and in part upon 
the socket extension 39« of the casing end wall 
39, by the radial shoulder 40 and retaining ring 
41. The latter is secured upon the socket ex- 
tension 39a by a series of screwed studs 42, which 
latter also serve for the attachment of a collar 
43, as is clearly seen in Fig. II and will be self- 
understood. 
I wfll be appreciated that in the use of the 
power take-off apparatus the helical gear is ro- 
tated in either one direction or in the reverse 
direction, depending upon the particular adjusted 
and indexed position selected, and that the shaft 
is. accordingly subjected to axial thrust exerted 
in one direction or in the opposite direction. The 
two-direction axial thrust bearing provided by 
the present invention serres to withstand such 
thrusts in an advantageous and efficient manner. 
Having thus described my invention, what I 
desire to c]aim as new and protect by Letters Pat- 
ent is: 
In a power take-off attachment for automo- 
biles, a hollow casing having opposite side walls 
with opposed shaft openings therein, said open- 
ings each having journal means, a shaft rotatably 
mounted within said casing by having end per- 
tions thereof mounted in said journal means, said 
shaft having a reduced portion commencing at 
the point of exit of an end outside extension of 
the shaft from one said casing side wall and de- 
fining a radial shou]der on the shaft coincident 
with the outside surface of said casing side wall, 
said shaft having a helical spline portion within 
the casing and a helical gear wheel on said splined 
portion, and axial thrust means on said shaft 
for supporting the shaft against axial thrusts in 
the rotation of said helical gear wheel, said axial 
thrust means comprising a pair of axially spaced 
ring members mounted on said reduced shaft 
extension, the external diameter of said ring 
members being ]arger than the diameter of the 
corresponding casing shaft opening, bearing ele- 
ments between said ring members/removab]e cas- 
ing structure, and means clamping said casing 
structure against the outside of said hollow, cas- 
ing in confining relationship fo said rings; said 
casing structure having a bore therethrough, said 
bore being enlarged in concentric relationship fo 
said reduced shaft extension and defining an in 
ternal shoulder in clamping engagement with said 
bearing ring assembly. 

ROBERT W. WAGNER. 

REFERENCES CITED 
The following referenses are of record in the 
file of this patent: 
UNITED STATES PATENTS 

Number 
1,219,921 
1,504,513 
1,505,998 
1,832,312 
1,922,350 
2,100,678 
2,162,979 
2,205,473 
2,316,503 
2,320,960 

Name Date 
Collins, Jr .......... Mar. 20, 1917 
luffner ............ Aug. 12, 1924 
Ellett .............. Aug. 26, 1924 
Lutz ............... Nov. 17, 1931 
Bolton ............. Aug. 15,1933 
Wagner ............ Nov. 30, 1937 
Simpson ........... June 20, 1939 
Fishburn ........... June 25, 1940 
Curtis .............. Apr. 13, 1943 
Wheaton ............ June 1, 1943 



